BACKGROUND: The mechanisms driving glioblastoma (GBM) relapse remain elusive. To investigate evolutionary patterns in recurrence and therapy-resistance of GBM, we analyzed the genomic profiles from 252 primary GBM and 60 biopsy samples taken from 23 pairs of pre-and posttreatment GBM tumors. METHODS: We integrated mutation allele fraction, DNA copy number and genotype information to determine the cellular frequencies of all mutations and found that 70.5% of mutations were classified as clonal and 30.5% as subclonal. We validated our classification approach through multi-sector sequencing of 13 GBM tumors. RESULTS: Separating patients into discrete age groups by an interval of 10 years, we observed a significant linear correlation between clonal mutations and age (P , 3.69x10
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